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General
Melting points were recorded on a Buchi apparatus. Infrared (IR) spectra were recorded on a Nicolet Impact-400 FT IR spectrometer in KBr/CHCl 3 .
1 H NMR (400 MHz), 13 C NMR (100 MHz) spectral data were obtained at rt on Bruker (AVANCE IIITM) 500 MHz and Bruker (AVANCE IIITM) 400 MHz spectrometers with tetramethylsilane (TMS) as an internal standard and in CDCl 3 solution. Coupling constants (J values) are given in Hertz (Hz). Highresolution mass spectrometric (HRMS) measurements were carried out using Bruker (Maxis Impact) or Micromass Q-ToF spectrometers. Analytical thin layer chromatography (TLC) was performed on (10  5 cm) glass plates coated with Acme's silica gel GF 254 (containing 13% calcium sulfate as a binder). Chromatography was performed using Acme's silica gel (100-200 mesh) using double spray bellows for application of pressure and the column is eluted with ethyl acetate-petroleum ether mixture. All of the organic solvents used in this study were dried over appropriate drying agents and distilled prior to use.
General procedure for the preparation of diindole derivatives.
In a typical experiment, 1.5 g of an L-(+)-tartaric acid/N,N′-dimethylurea (30:70) mixture was heated to 70 °C to obtain a clear melt. To this melt, 2 mmol of N-methyl-N-phenylhydrazine and 1 mmol of diketone were added at 70 °C. After termination of the reaction (TLC monitoring by mini work up), the reaction mixture was quenched with water while it was still hot. The reaction mixture was cooled to rt and the solid was filtered through a sintered glass funnel and washed with water (2  5 mL). The solvent was evaporated and the crude product was purified by silica gel column chromatography with an appropriate mixture of EtOAc and petroleum ether [1, 2] .
Synthesis of compound 8
The tricyclic dione 2 (100 mg, 0.56 mmol), was reacted with phenylhydrazine hydrochloride (177 mg, 1.23 mmol) by following the general procedure. After termination of the reaction (TLC monitoring), the reaction mixture was worked up according to the general procedure.
The crude product obtained was purified by column chromatography on silica gel 
Synthesis of compound 9
Method A To a suspension of NaH (8.2 mg, 0.34 mmol) in DMF (5 mL), the diindole 8 (50 mg, 0.15 mmol) was added at rt under nitrogen. Then, the reaction mixture stirred at rt for 15 min.
Next, methyl iodide (0.03 mL, 0.34 mmol) was added in a dropwise manner, and then the stirring was continued for 24 h at rt. After termination of the reaction (TLC monitoring), the reaction mixture was diluted with ethyl acetate (10 mL), and the organic layer was washed with water, brine and dried over Na 2 SO 4 . The solvent was removed under reduced pressure.
The crude product obtained was purified by silica gel column chromatography (5% EtOAc/petroleum ether) to yield compound 9 (47 mg, 87%) [3] .
Method B
The tricyclic dione 2 (50 mg, 0.28 mmol) was reacted with N-methyl-N-phenylhydrazine (76 mg, 0.61 mmol) following the general procedure. After termination of the reaction (TLC monitoring), the reaction mixture was worked up according to the general procedure. The crude product obtained was purified by column chromatography on silica gel (EtOAc/petroleum ether, 10:90) to provide the diindole derivative 9 (75 mg, 76%) as a colourless solid [2] . 
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Synthesis of compound 10
To a suspension of NaH (16.3 mg, 0.70 mmol) in DMF (10 mL), the diindole 8 (100 mg, 0.3 mmol) was added at rt under nitrogen. Then, the reaction mixture stirred at rt for 15 min.
Allyl bromide (0.02 mL, 0.3 mmol) was added in a dropwise manner, and then the stirring was continued at rt for 24 h. After termination of the reaction (TLC monitoring), the reaction mixture was diluted with ethyl acetate (10 mL), and the organic layer was washed with water, brine and dried over Na 2 SO 4 . The solvent was removed under reduced pressure. The crude product obtained was purified by silica gel column chromatography (5% EtOAc/petroleum ether) to yield compound 10 (81 mg, 65%) as a yellow thick liquid [3] . 
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Synthesis of compound 11
A solution of diallyldiindole 10 (65 mg, 0.16 mmol) in dry CH 2 Cl 2 (15 mL) was degassed with N 2 for 10 min. Then, G-II (7.5 mol %) was added stirring was continued for 24 h at rt.
After termination of the reaction (TLC monitoring), the solvent was removed at reduced pressure and the crude product was purified by silica gel column chromatography (5% EtOAc/petroleum ether) gave the RCM compound 11 (51 mg, 84%) as a white solid [3] . 
Synthesis of compound 6
To a solution of compound 11 (50 mg, 0.13 mmol) in dry EtOAc (10 mL), 10 mol% Pd/C (15.4 mg, 0.13 mmol), was added and the reaction mixture was stirred at rt under H 2 pressure
(1 atm) for 32 h. After termination of the reaction (TLC monitoring), the reaction mixture was filtered through a Celite-pad and washed with ethyl acetate (20 mL). Evaporation of the solvent at reduced pressure gave the crude product. Further purification by silica-gel column chromatography (5% EtOAc/petroleum ether) gave the hydrogenated product 6 (48 mg, 95%)
as a white solid [3] . 
General procedure for the allylation of 2 and 3a-d
To a suspension of NaH (6 equivalents) in THF (20 mL), added the dione 2 (or 3a-c) at rt under nitrogen and the reaction mixture was stirred at rt for 10 min. Later, allyl bromide was added to the reaction mixture in a dropwise manner, and stirring was continued overnight at rt. After termination of the reaction (TLC monitoring), the reaction mixture was diluted with ethyl acetate (10 mL), washed with water, brine and dried over Na 2 SO 4 , concentrated at reduced pressure. The crude product obtained was purified by silica gel column chromatography with appropriate mixture of EtOAc-petroleum ether to yield the allylated product 12 (or 14a-d) [4] .
General procedure of the ring-closing metathesis of 12 and 14a-d
A solution of compound 12 (or 14a-d) in dry CH 2 Cl 2 (20 mL) was degassed with N 2 for 10 min, then G-I (10 mol%) was added and stirring was continued for 12-24 h at rt. After termination of the reaction (TLC monitoring), the solvent was removed under reduced pressure and the crude product was purified by silica gel column chromatography with an appropriate mixture of EtOAc/petroleum ether to deliver the desired RCM product 13 (or 15a-d) [4] .
General procedure for the hydrogenation of 13 and 15a-d
The solution of compounds 13 (or 15a-d) in EtOAc (10 mL), 10 mol % Pd/C (1 mmol) was added and the reaction mixture was stirred at rt under H 2 pressure (1 atm) for 6-24 h. After termination of the reaction (TLC monitoring), the reaction mixture was filtered through using a Celite-pad and the solvent was removed under reduced pressure. The crude product was purified by silica-gel column chromatography by using an appropriate mixture of EtOAc/petroleum ether to yield the desired hydrogenated product 7 (or 16a-d) [4] .
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Synthesis of compound 12
Thick colorless liquid, 59% yield (141.0 mg, starting with 100.0 mg of tricyclic dione 2) 
Synthesis of compound 13
Colorless semi-solid, 80% yield (45.0 mg, starting with 70.0 mg of hexa-allyl tricyclic dione
12)
R f = 0. 70 (silica gel, 10% EtOAc-petroleum 
